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© An automatic cassette exchanging system for 
performing cassette exchange tsetween an infbrma* 
tion recording/reproducing device such as VtR and 
a cassette storage device. The automatic cassette 
exchanging system has a basic unit comprising a 
box and a fixing type cassette storage case which is 

a placed In line in the box with the Infdmiation 
recording/^produdng delve so that a rotxjt moving 
il^space is formed in the front side portion of the box 
§so as to face cassette entrance and exit porte of the 
^fixing typie cassette storage case. A cassette ex- 
jjjChanglng robot Is provided in the robot moving 
ogspace to be movabie orthogonally for the cassette 
Nexciiange therebetween. The automatic cassette es^ 
QChanging system albws addition of a unit or unfte 
comprising a box wiilch has a robot moving space 
^and a rotatable type cassette storage case whose 
cassette entrance and exit porte can face the robot 
moving space. The basic unit box and the addition 



unit box can be coupled detachably to each other so 
that their robot moving spaces are coupled to each 
other, resulting in easy Increase of the cassette 
storage capacity. 
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-Automatio Btchanging System of Tape Cassettes" 



BACKGROUND OF THE INVENTION 

The piBsent Invention relates generally to stor- 
age and retrieval systems for magnetic cassettes 
or the like, and more particularly to an automate 
exchanpng system for magnetic tape cassettes 
which are alternatively transferred between a stor- 
age area and a play station. This Invention may be 
embodied, for example, in a system for automati- 
cally exchanging a video tape cassette in a tetevi- 
^ (TV) broadcasting station, but it will be appre- 
ciated that it is also useful In otiier applications. 

Known Is a cassette automatic exchanging sys- 
tem having a robot ananged so as to select one 
from a laige number of cassettes In a cassette 
storage case and to automatically supply It to an 
information recortling/reproducing apparatus such 
as video tape recorder (VTR), such as disclosed in 
Japanese Utility Model Provisional Publication No. 
61-61646. U.S. Patent Nos. 3,831,197 and 
3 e38,190« 

Ah important problem in ttie conventional auto- 
matic cassette exchanging systems relates to tiielr 
cassette storage capadtiss being fixed respective- 
ly. This results in tiie fact tiiat tiie automatic cas- 
sette exchanging system should be manufactured 
independentiy in accordance witti «ie cassette stor- 
age capacity required in a TV broadcasting station 
and difficulty Is encountered to easily expand the 
cassette storage aroa In response to requiremente 
of addition of tiie cassette storage capacity. A 
further Important problem in ttie conventional auto- 
matic cassette exchanging systems relates to tt» 
fact tiiat ttie cassette exchanging operation Is made 
by means of a singte robot This causes no cas- 
sette exchanging operation when ttie robot mal- 
functions and furtiier causes slow cassette ©c- 
changing operation witti tiie number of the stored 
cassettes being large. A still furttier aspect of tfie 
conventional automatic cassette ew:tenging sys- 
tems is that ttie exchanging operation can be made 
only between cas^ttes equal in dimention to each 
otiier. This aspect would result in inconventence In 
use of the system. 



SUMMARY OF THE INVENTION 

* The present Invention has been devetoped in 
order to remove ttie drawbacks inherent to tiie 
conventional automatic cassette exchanging sys- 
tems. 



It Is ttiereforo an object of ttie present ftwention 
to provide a new and improved automatic cassette 
exchanging system which is capable of adding tiie 
cassette storage area to Increase ite cassette stor- 

5 age capacity and furtiier surely and quickly effect 
ttie cassette exchanging operation. 

An automatic cassette exchanging system ac- 
cording to ttte present Invention has a basic unit 
comprising a box and a fixing type cassette stor- 

10 age case which Is placed in line in tiie box witti an 
Infomiation recording/reproducing apparatus. A ro- 
bot moving space Is fomied in ttie box so as to 
face cassette entrance and extt porte of ttie fixing 
type cassette storage case aid a cassette w- 

fs changing robot being provided In ttie robot moving 
space. The automatic cassette exchanging system 
altows addition of a unit or unite comprising a box 
which has a robot moving space and a rotateble 
type cassette storage case whose cassette en- 

20 trance and exit porte can face ttie robot moving 
space. The basic unit box and ttie addition unit box 
can be coupted to each otiier so tiiat their robot 
moving spaces are coupled detechably to each 
otiier 

25 This an^gement has ttie cassette ©cchanging 
function irrespective of addition of tiie addttlon 
unite to ttie basic unit and rosurts in allowing ttie 
addition of tiie addition unite so as to selectively 
and easily form a sutable cassette exchanging sys- 
30 tem in accordance witti ttie cassette storage capac- 
ity required in a TV broadcasting stetion, for exam- 
ple. In tiie case tiiat tt Is necessary to Increase tiie 
cassette storage capacity, tiiis can be achieved 
only by connecting ttie addition unite to ttie basic 
3S unit resulting in easy enlarging woric. Furtiiemiore, 
ttie basic unit and ttie addition unite are coupled to 
each otiier so tiiat ttieir robot moving spaces are 
coupled In Dne to each otiier and tiier^ore ttils 
makes easy tiie connection work and the robot 
40 movement between tiie basic and addition unite. 
Here, while ttie basic unit has tiie fixing type cas- 
sette storage case to cause a control box to be 
easily provided at ite back, tiie addition unit has tiie 
roteteble type cassette storage case to Increase 
45 ttie cassette storage capacity as compared wHh ttie 
fixing type cassette storage case. 

in ttie automatic cassette exchanging system 
of ttiis invention, in order to quickly perfomi ttie 
cassette exchanging operation, ttie above-nnetnlon- 
50 ed robot comprises a main robot and a subrotxrt, 
tiie man robot being placed in ttie robot moving 
space so as to effect tiie cassette exchange be- 
tween ttie information recording/reproducing appa- 
ratus and cassette storage portions of tiie cassette 
storage case closer tiiereto and. on tiie otiier hand, 
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the subrobot being provided therein so as to per* 
form the cassette exchange between the informa- 
tion fecording/reprodudng apparatus and cassette 
storage portions thereof apart therefrom. 

Furthermore, the automatic cas^tte exchang- 
ing system of this invention is arranged to allow the 
continous execution of the cassette exchange ir- 
respective of failure of one of the main robot and 
3ubroi)ct The cassette exchanging system has a 
means for checldng whether the main robot and 
subrobot are in the normal conditions and. for 
example, in response to abnormality of the main 
robot, the subrobot is controlled in order to perfbmi 
the cassette exchanging operation in place of the 
main robot 

A further f^re of the present invention Is that 
teh cassette exchanging operation can t>e per* 
formed t)etween two types cassettes which am 
different in dimension. 

In accordance with the present invnetion, there 
is provided a cassette exchangbig system for ex- 
chaning a cassette to b& loaded to information 
reconjing/reproducing means, comprising: basic 
unit means including a housing and a fixing type 
cassette storage case having a number of cassette 
encasing portions for encasing a number of cas- 
settes and placed in the basic unit housing, the 
Information rocording/^producing means being 
placed in the basic unit housing so as to be ar- 
ranged in line with the fixing type cassette storage 
case to form a rotxTt moving space at the front side 
portion of the t>asic unit housing, each of the cas- 
sette encasing portions having an entrance and exit 
port for the cassette which is positioned to fece the 
robot moving space formed at the front side portion 
thereof; robot means movabiy provided in the rot)ot 
moving space of the basic unit means so as to 
perform cassette exchanging operation between 
the information recording/reproducing means and 
the fixing type cassette storage case; and control 
means for controlling said robot means, wherein 
said basic unit means is arranged so as to be 
selectively and detachabty coupled to addition unit 
means having a housing and at least one rotatable 
type cassette storage case placed in said addition 
unit housing so as to fonm a second rot)ot moving 
space at the front side portion of the addition unit 
housing to establish a communication with the first- 
mentioned robot moving space of the bade unit 
means wher8t>y the robot means is movable be- 
tween the first and second robot moving spaces to 
allow the cassette exchange between the bifomna- 
tion recording/reproducing means and the fixing 
type cassette storage case or the rotatable type 
cassette storage case when the addition unit 
means Is coupled to said basic unit means. 

In accordance with the present invention, there 
is further provided a cassette exdianging system 



for perfomilng exchange of cassettes to be loaded 
to Information recordlng/ipeprodudng means, com- 
prising: housing means in which the infbmriation 
reconling^reproducing means are placed; cassette 

5 storage means placed In the housing means so 
that it Is an^ged in line with the information 
raccrdingABprodudng means so as to fonn a robot 
moving space at the frorrt side portion of the hous- 
ing means; first robot means provided in the robot 

70 moving space so as to perfonm the cassette ex- 
chartge between the infomnatlon 
reconjing/ineproductng means and a first cassette 
encasing portion of the cassette storage mearts 
wiiich Is closer to said information 

76 recording/ireproducing menas; and 

second robot nrteans provided In the robot 
moving space so as to peifbnn the casseto ex- 
change between the Information 
recordlng/ineprodudng means and a second cas- 

20 sette encasing portion of the cassette storage 
means which is placed away from said infbnnalion 
recording/reproducing means as compared with the 
first cassette encasing portion thereof. 

In accordance with the present inventiofi. there 

26 is further provided a cassette exchanging system 
for performing exchange of cassettes to be loaded 
to infbnmation reconjing/roproducing means, com- 
prising: housing means in which ssdd information 
recording/ireproducing means are placed; cassette 

30 storage means having a pkiraiity of cassette encas- 
ing portions and being placed in said hou^ 
means so that it is arranged in line with said 
infonmation recording/repnodudng means so as to 
form a rot)ot moving space at the front side portion 

96 of the housing means; robot means comprising a 
main robot and a subrobot which are provided In 
said rot)Ot moving space of said houdng means so 
as to perfbmn the cassette exchange between said 
information rscon^ng/ireproducing menas and sdd 

40 cassette storage means; checldng means for 
checldng whether said main rc^ is In the normal 
condition; and control means coupled to said robot 
means and said checldng means tor. when said 
mabi robot is in the normal condition. controiSng 

46 said main robot to perform the cassetto exchange 
between said Information reoorcfing/teprodidng 
means and a first cassette encasing portfon of said 
cassette storage means which Is closer to said 
information recordlng/rsproducing means end con- 
so trolling said subrobot to effect the cassette ex- 
change tietween a second cassette encasing por- 
tton of said cassette storage means, which is away 
from said informalfon rscordlng/reproducins means 
as compared with said first cassette encasing per- 

56 tton, and a predetermined cassette encasing por- 
tion of sM cassette borage mearis and for. when 
said main robot » not in ttie normal concBtion. 
controlling said st;d3robot so as to perform the cas- 
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sette exchange between said information 
reconjing/reprodudng means and the overafl cas- 
sette storage means. 

In accordance with the present inv^on, there 
IS provided further a cassette exchanging system 
for perfonning exchange of cassettes to b© loaded 
to fnfbrmatlon recording/reproducing means, cwn- 
prlsing: housing means in which said information 
recording/reproducing means are placed: cassette 
storage means having a plurality of cassette encas- 
ing portions and being placed in said housing 
means so that It Is arranged In line with said 
infomiation recording/reproducing means so as to 
form a robot moving space at the front side portion 
of the housing means: robot means comprising a 
main robot and a subrobot which are provided in 
said robot moving space of said housing means so 
as to perform the cassette exchange between said 
information recording/repnDdi^ng menas and said 
cass^ storage means; checking means for 
checking whether s^d subrobot is in the noniial 
condition: and control means coupled to said robot 
means and said checking means for, when said 
subrobot is in the nonnal condition, controlling said 
main robot to pertomn the cassette exchange be- 
tween S2ud information recording/reproducing 
means and a first cassette encasing portion of saW 
cassette storage means which is closer to said 
Infonnation recording/reprodudng means and con- 
troinng sahj subrobot to effect the cass^ ex- 
change between a predetermined cassette encas- 
ing portion of said cassette storage means and a 
second cassette encasing portion of saW cassette 
storage means which is away from said information 
recording/r^odudng means as compared with 
said first cassette encasing portion and for. when 
said subrobot Is not in the normal condHfon, con- 
trolling said main robot so as to perform the cas- 
sette exchange between said information 
recording/reprodudng means and the overall cas- 
sette storage means. 

In accordance with the present invention, there 
Is fur^er provided a cassette exchanging system 
for performing cassette exchange between informa- 
tion recording/reprodudng means and a cassette 
storage means having a plurality of cassette encas- 
ing portions for encasing pluralities of first and 
second cassettes different in dimension, s^d first 
cassette being greater in dimension that said sec- 
ond cassette and each of said cassette encasing 
portions being formed so as to accommodate both 
said first and second cassettes, comprising: robot 
means movabty placed at a robot moving space 
formed so that saad robot means faces ssdd In- 
formation recording/reprodudng means and saW 
plurality of cassette encasing portions of said cas- 
sette storage means, said robot means having at 
least one manipulator for MxSng sahi cassette and 



means for reading data indicated at the front sur- 
face of each of said cassettes; and control means 
coupled to said robot means for read tlie size 
Infonnation of said cassette and for, when said 
6 second small-sized cassette is encased in said 
cassette encasing portion of said cassette storage 
means by means of said robot means, controlling 
said manipulator so that said second smali-sized 
cassette is encased therdn to cause ite front sur- 
ra face to be cdnddent with that of said first large- 
sized cassette, when encased and for, when said 
second small-sized cassette is inserted into a por- 
tion of said infomnation recording/reproducing 
means by means of said robot means, controlling 
16 sad manipulator so that said second small-sized 
cassette is inserted thereinto to cause ite rear sur- 
face to be colnddent with that of said first large- 
sized cassette when Inserted. 

In acconjance with the present invention, there 
20 is still provided a cassette exchanging system for 
perfonning exchange of cassettes between infor- 
mation recording/^produdng means and cassette 
storage means having a plurafity of cassette encas- 
ing portions for encasing a plurality of cassettes. 
2S comprising: robot means having a pair of manipula- 
tors for hofcjlng said cassette to allow insertion and 
romoval into and from said infonnation 
recording/reproducing menas and said cassette 
storage means, said pair of manipulators being 
so independem to each other; checking means for 
checking whether sakl pair of manipulators are in 
the normal concfitions: and control meais coupled 
to said robot means and said checking means fbr, 
when said pair of manipulators are Is in the normal 
35 conditibn, controlling said main robot so that one of 
^d pair of manipulators pertbrms one of the inser- 
tion and removal of said cassette Mo and from 
said information recording/reproducing means and 
said cassette storage means and the other per- 
40 forms the remainder operation and for, when one of 
said pair of manipulators is not in the normal con- 
dition, controlling said main robot so as to pertbrm 
ail of the cassette exchange isetween sakil Informa- 
tion recording/reproducing means and the cassette 
45 storage means by means of the other manipulator 
wMch is in ttie nomnai condition. 



BRIEF DESCRIPTION OF THE DRAWINGS 

so 

The object and features of the present Inven- 
tion will become more readily apparent from the 
following detailed description of the prefenned em- 
ss bodtmente tsto) in cpnjunctipn with the accom- 
panying drawings in which: 
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Rg. 1 is a perspective view of an automatic 
cassette exchanging system according to an em- 
bodiment of the present invention; 

Fig. 2 is a plan view showing schematlcaily 
the automatic cassette exchanging system accord* 
ing to the embodiment; 

Rg. 3 is a perspective view showing units 
without the outer portions; 

Rg. 4 is a perspective view showing cas- 
sette exchanging robots and drive system therefor: 

Rg. 5 is a perspective view showing a nnar- 
nipulator; 

Rg. 6 Is a plan view of the manipulator of 

Rg. 5: 

Rg. 7 is a side view of the manipulator of 

Rg. S; 

Rg. 8 is an elevation view of the manipulator 
of Rg. 5; 

Rg. 9 is a perspective view showing a cas- 
sette changing portion; 

Rg. 10 Is an enlarged perspective view of 
the cassette changing portion: 

Rg. 1 1 is a plan view siiowing a drive sys- 
tem of a slide door 

Rg. 12 is an elevation view of the slide door 
drive system; 

Rg. 13 IS a perspective view showing a rack 
itself of cassette storage cases; 

Rg. 14 is a perspective vim illustrating a 
cassette storage case; 

Rg. 15 shows a regular-sized cassette, (a) 
being a plan view and (b) being en elevation view; 

Rg. 16 shows a smalhsized cassette, (a) 
being a plan view and (b) being a elevation view; 

Rg. 17 is a perspective view showing the 
encasing state of the regular-sized cassette; 

Rg. 18 is a perspective view showing the 
encasing state of the small-sized cassette; 

Rg. 19 is plan views showing schematically 
the cassette encasing states in prindpie: 

Rg. 20 is a block diagram showing a control 
system for the entire system: 

Rg. 21 is a block diagram illustrating a con- 
trol system of a roidot controller; 

Rg. 22 is a principle diagram showing the 
moving locus of the main robot 

Rg. 23 is an illustration for describing the 
operation for inserting and discharging of a cas- 
sette Into and from a VTR set by the pair of upper 
and lower manipulators; 

Rg. 24 is a principle diagram showing tnoyh 
Ing loci of the robots on cooperative worics of the 
main robot and subrobot 

Rg. 25 is a prindpie diagram showing a 
moving locus of the subrobot 

Rg. 26 is a flow chart showing the control 
procedure of the entire system; 



Rg. 27 is a ftow chart showing the control 
procedure on the cooperative worics of the main 
robot and subrotxrt; 

Rg. 28 is a flow chart illustrating ttte opera- 
5 fksn of the main vobot Itseff; 

Rg. 29 is a ftow chart showing the operation 
of the sut>roix7t by itself; 

Rg. 30 ie an illustration for describing the 
cassette insertion work to the VTR set by means of 
10 the n>aiipuiator; 

Rg. 31 is an Illustration for describing the 
cassette taking-out with respect to the VTR set by 
nteans of the manipulator, 

Rg. 32 is a flow chart allowing the operath/e 
16 procedure of the cassette changing portion; and 

Rg. 33 is a perspective view showing the 
case of using only the basHc unit. 

20 DETAILED DESCRIPTION OF THE INVEffHON 



Refening now to Rgs. 1 through 3, there is 
illustrated an automatic exchanging system for 

25 automatically performing exchange tsetween video 
tape cassettes In which Urst and second adcfition 
units 2 and 3 are added in connection with a basic 
unit 1. Although the basic unit 1 has ail the func- 
tions required fbr the automatic cassette exchange. 

so because Hs cassette storage capacity is limited, the 
first and second addition units 2 and 3 are added 
ttiereto in order to increase ihe cassette storage 
capacity. Here, in accordance witi) the magnitude 
of the required cassette storage capacity, only ttie 

3S first addition unit 2 is coupled to ttie basic udt 1 or 
furttier tiilnj and fburtii addition units wiR be con* 
nected thereto. 

The basis unit 1 1n a basic unit box 5 having an 
openable and dosable guanj glass 4 at Hs front 

40 skte includes a fixing type cassette storage case 6. 
a VTR set (infomnation recording/reproducing ap- 
paratus) 7, a contoi box 8 and a cassette eo^ 
change robot <main n>bot) 8. The basic unit box 5. 
cublcaily shaped, provlctos a space 10 at Hs liront 

46 side for tfie robot movement, in which the main 
robot 9 is provUed to be movable in X-dlrecti^ 
(left and right directions) and Y-directions (up and 
down directions). At tiie right side of tiie ba^c unH 
box 5 is provided the VTR set comprising a plural- 

so ity of decks 7a ttirough 7e which are arranged up 
and down, so tiiat each of entrance and exit ports 
11 fbr cassettes feces ttte robot movement sjpace 
10. In the illustration, It has five decks and, of titese 
decks, four decks 7a tiirough 7d are normally used 

66 and tiie lowermost deck 7e is on standby. 

On tfie other hand, in ttie left side ttirough the 
intenmedtata portion of tfie baste unH box S Is 
provided the fixing type cassette storags case 6 



9 



0 28816S 



10 



facing the fX)bot movement space 10. This fbmg 
type store^e case 6 has a number of cassette 
stonage poftions 13 which are anranged in matrix in 
the X and Y directions and each of which stores a 
video-tape encased cassette 12. In the illustration, 
to form the fixing type storage case 6 are anranged 
three rack cases 21 each having a number of racks 
21 up and down. The opening portion (cassette 
entrance and ewt port) 14 of each of the cassette 
storage portions 13 Is opened to the robot move- 
ment space 10. 

The depth of the fbdng type cassette storage 
case 6 may be determined so as to altow accom- 
modation of the cassette 12 and therefore results in 
extremely short length as compared with the depth 
of the VTR set 7. Accordingly, at the back portion 
of the fixing type cassette storage case 6 is formed 
a great space which Is in turn used for provision of 
the control box 8. 

The first and second addition units 2 and 3 
have rotatable type cassette storage cases 16a and 
16b in th^r addition unit boxes 15a and 15b having 
openable and closabie guani glass plates 4a and 
4b at their front sides, respectively. The addition 
unit boxes 15a and 15b are respectively shaped 
cublcally and have tfie same height and deptii as 
the basic unit box 5. but ttie wktth is sBghtty 
smaller tfian tfiat of tiie basic unit box 5, The front 
side spaces of tiie addition unit boxes 15a and 15b 
are respectively used as robot moving spaces 10a 
and 10b where a cassette exchanging robot 
(subrobot) 17 is provided to be movable In tiie X 
and Y directions. The rotatable type cassette stor- 
age cases 16a and 16b are anranged so as to 
occupy most of tiie Intemal space of tiie addition 
unit Ijoxes 15a and 15b ottier than the robot mov- 
ing space and to be rotatable horizontally about its 
own vertical axis. Each of tiie rotatable type cas- 
sette storage cases 16a and 16b. as shown in Rg. 
3. oomprises a dnmi-shaped base body 18 and 
eight rack cases 19 attached to tiie peripheral 
surface of tiie dmm-shaped base body 18 so as to 
form an octagonal pole configuration, each of tiie 
eight rack cases 18 having a number of racks 
extancfing upwardly and downwanjiy. A number of 
cassette storage portions 20 of each of the first and 
second addition units 2 and 3, being divided by tiie 
racks, can accommodiata approximately 8/3 of tiie 
number of tiie cassettes 12 to be encased in tiie 
cassette storage portions 13 of tiie basic unit 1. 
tiiereby resulting in considerable advance In cas- 
sette accommodiating number as compared with 
only tiie baste unit 1. Each of tiie base bodies 18 is 
at its top and bottom portions supported rotatably 
by means of bearings 22 and 23. For driving each 
of tiie rotatable type cassette storage cases I6a 
and 16b. a case drive motor 27 Is coupled tivough 
a transmission belt 24 and a reduction gear 25 to a 



large-sized gear 26 of tiie base body ia Tlie case 

drive motor 27 Is driven under control of tiie control 
box 8 so tiiat one 19 selected from the racic cases 
of tiie rotatable cassette storage cases 16a and 
s 1tt» faces tiie robot moving spaces 10a. 10b and 
only an opening (cassette entrance and exit port) 
28 of a cassette storage portion 20 of the selected 
rack case 19 is opened to the robot moving spaces 
1C%3 and 10c. 

w As illustrated in tiie drawings, tiie basic unit t 
first addition unit 2 and second addition unit 3 are 
connected to each ottier in tiie left and right direc- 
ttons so ttiat tiie respective robot moving spaces 
10. 10a and 10b becomes in communicated rela- 

76 tion to each otiier. In the case of use of only the 
basic unit 1. a left side plate Is provided so as to 
cover tiie entire left side surface of tiie basic unit 1 . 
and in ttte case of ttie connection thereamong, tiie 
portion covering tiie left side surface of tiie robot 

20 moving space 10 may be removed. In ttie robot 
moving spaces 10, 10a and 10b coupled to each 
otiier aro provided two cassetto exchanging robots. 
Le., tiie main robot 9 and tiie subrobot 17. so as to 
be movable in tiie X and Y directions. These robots 

25 9 and 17. as shown in Fig. 3, are composed of 
pole-shaped body portions 29 movable in tiie X 
directions and manipulators 31a, 31b and 341c 
movable in tiie Y directions along ttie body portions 
29. The robots 9 and 17 are essentially equal In 

30 structure to each other, except tiiat tiie pair of 
manipulators 31a and 31b belong to tiie robot 9 
and ttie single manipulator 31c belongs to ttie robot 
17. The pole-like body portions 29. as shown In 
Rgs. 3 and 4, are moved In ttie X directions wttti 

39 tii^r upper end portions 29t and tiieir lower end 
portions 29d being guided by means of upper guki 
rails 32, 32a and 32b and lower guid rails 33. 33a 
and 33b. The upper guid rails 32. 32a and 32b are 
installed tndependentiy on tiie box top surfaces 34 

40 of tiie respective units 1. 2 and 3, but tiiey can be 
connected lineariy In response to connection tiiere- 
of- Furthemnore. the lower guid rails 33, 33a and 
33b are installed tndependentiy on tiie box bottom 
surfaces 35 of tiie respective units 1. 2 and 3 so 

4S that similariy tiiey can connected linearly when the 
units t 2 and 3 are connected to each otiier. Here, 
ttie upper guid rails 32, 32a and 32b function so as 
to prevent the body portions 29 from moving in the 
traverse drections and tiie lower guid rails 33. 33a 

50 and 33b act not only to prevent tiie body portions 
29 from moving in tiie traverse directions but also 
to canry tiie loads ttiereof. The upper and lower 
guid rails 32. 32a, 32b and 33, 33a and 33b are In 
common used for the robots 9 and 17« 

55 On ttie box bottom surface 35 of ttie basic unit 
1 Is installed a main robot drive motor 36 whose 
rotation is transfened ttirough a pulley 37 and so 
on to a first timing belt 38 stretched in parallel to 
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the tower guld raite 33, 33a and 33b and further 
transferred through the pulley 37. a transmission 
timing beft 39 stretched in the up and down direc- 
tions to a s^nd timing belt 40 provided in paraleil 
to the upper guid rails 32. 32a and 32b. The first s 
and second timing belts 38 and 40 are respectively 
stretched between tiie the right end portions of tiie 
basic unit 1 and the left end portions erf thB second 
addition unit 3. To tiie first timing belt 38 witii a 
mounting device 41 is attached tiie lower end por- io 
Urn 296 of tiie body portion 29 of tiie main robot 9 
and to tiie second timing belt 40 with a mounting 
device 42 is attached the upper end portion 29t of 

« tiie body portion 29 ttiereof , wher^ tiie notation of 

the main robot drive motor 36 causes tiie body rs 
portion 29 to move in tiie X directions. On tiie ottier 

« hand, on the box bottom surface 35 of tiie second 

addition unit 3 is provided a subrobot drive motor 
43 whose rotation is transfened through a pulley 44 
and so on to a tfiinj timing belt 45 stretched so 
adjacent the first timing belt 38 in parallel to tiie 
lower guid rails 33, 33a and 33b and furtiier trans- 
fened tfirough tfirough tiie pulley 44, a transmis- 
sion timing belt 46 stretched upwardly and down- 
wardly and so on to a fourtii timing belt 47 2S 
stretched adjacent tiie second timing belt in par- 
allel to the upper guid rails 32, 32a and 32b. The 
tiiird and fburtti timing belts 45 and 47 respectively 
extend tnom the left end portion of tiie second unit 
3 to tiie right end portion of tiie basic unit l. To tiie 30 
tiiird timing belt 45 by means of a fixing device 48 
is attached tiie lower end portion 29d of tiie body 
portion 29 of tiie subrobot 17 and to tiie fourtii 
timing belt 47 by means d fixing device 49 is 
attached tiie upper end portion 29t of the body 38 
portion 29 thereof, whereby tiie rotation of the 
subrobot drive motor 43 causes tiie body portion 
29 of tiie subrobot 17 to move In tiie X directions. 

The manipulators 31a c»d 31b of tiie main 
robot 9 and tiie manipulator 3lc of tiie subrobot 17 40 
are driven by means of rise and fall timing belts 50 
and 50c in tiie Y directions. The rise and fall timing 
belts 50 and 50c are respectively positioned be- 
tween the upper end portions 2dt and tiie lower 
end portions 29d of tiie body portions 29 and 46 
rotationally driven by means of rise and fall drive 

* motors 51 and 5ic located on tiie lower end por- 
tions 29d. The pair of upper and lower manipula- 
tors 3la and 3ib of the mtin robot 9 am arranged 

* . to be moved togetiier wltii each other in tiie Y so 

directions and are attached to tiie timing belt 50 by 
means of a fixing device, not shown. Similarly, the 
manipulator 31 c of tiie subrobot 17 is attached to 
the timing belt 50c by means of a mounting device, 
not shown. In Rg. 3, references 52 and 52c repre- S6 
sent flexible lines for supply of a power to the main 
robot 9 and the subrobot 17 and transmission and 
reception of signals. 



. Rg. 5 shows a detailed arrangement of one of 
tiie manipulators 31a and 31b of tiie main robot 9. 
The lower side manipulator 31b has ttte same 
structure as tiie upper side manipulator 31a and 
furttier the manipulator 31c of teh subrobot 17 has 
tiie same structuns tiiereas, and tiiersfbre a de- 
scription will be made in tanms of only ttie vpp&r 
side manipulator 31a and the description for the 
other manipulators 31b &id 31c will be omitted. 

As illustrated In R^. 5. 6. 7 and 8. on a base 
plate 53 of tiie manipulator 31a are guided and 
supported a chudc base 54 which is driven in the 
front and rear (firecfions by means of a timing t>ett 
56 rotatable by a chuck base drive motor 55. 
Numeral 57 repiesents a fixing device for connec- 
tion tiie chuck ba^ 54 to tiie timing belt 56. On tiie 
chuck base 54 are provided a pair of upper and 
tower chuck arms 58 and 59 for detachably chuck- 
ing the cassette 12. The upper chuck arm 58 has 
at substantial center portion of its end portion a 
chuck claw 58a and tiie lower chuck arm 59 has at 
botii ^des of its end portion a p«Y of chuck claws 
59a, 59a, so ttiat tiie cassetie is at tiie tiiree end 
points chucked tiiereby. The upper and lower 
chuck arms 58 and 59 is ^ its base end portion 
pivoted by means of a shaft 60 so ttiat tiiey are 
openable and ctosable in the up and down direc- 
tion In response rotation of a cam 62 coming into 
contact with cam foRowers 63 and 64. Rotation of a 
chuck opening m6 closing drive motor 6t for driv- 
ing tiie cam 62 Is transfemed tiirough a reduction 
device 65 and a gear treki 66 to ttie cam 62. To 
tiie chuck base 54 Is attached a bar code raader 
67 whtoh is movable togetiier wttii tiie chuck t»se 
54 fOrwardly and backwardly. The bar code reader 
67 has tiierein a CCD line sensor 70 for reading a 
bar code 69 incScated on ttie front surface 68 of tiie 
cassette 12 witiiout scanning. The bar code 69 has 
infbnmatiCMi representing class numbers and so on 
registered in a data base and ttie bar code raader 
67 has a LED 71 for illumination of tiie bar code 
69. 

One block of tiie fixing type cassette storage 
case 6 of the basic unit 1 Is used as a cassette 
changing portion 72 as Illustrated in Rgs. 1 and 9. 
In tiie illustration, a left upper portion of the fixing 
type cassette storage case 6 is used tlieretor so as 
to always altow exchange of ttie cassette 12 be- 
tween ttie external portion and ttie fixing type cas- 
sette storage case 6. When ttie cassette 12 is 
exchanged ttierebetween, as shown in Rg. 9. ttie 
cassetiD changfng portion 72 automatically ad- 
vances and further a glass-made slide door 73 
pn^vided independentiy of tiie guard glass plate 4 
is opened automatically. 

Rg. 10 shows in detaH tiie cassette changing 
portion 72 comprising a movable rack case 74 and 
a mechanism for forward and backward drhve ttiene- 
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of. A spacer 75 is Interposed between the respec- 
tive cassette storage portions 13 of the movable 
rack case 74 so as to easily pennit fingering for 
insertion and discharge of the cassette 12. Thus, in 
ttie movable racl^ case 74. the vertical pitch of the 
cassette storage portions 13 is great in order to 
anow ttie Insertion and cflscharge of the cassette 12 
with a finger of a person, white the vertical pitch of 
the other cassette storage portions 13 and 21 can 
be set to a minimum since the Insertion and di- 
scharge of the cassette 12 therefor are effected 
exdusively by means of the manipulators 31a. 31b 
and 31c. resulting In Increase in the cassette stor- 
age number. 

A oshaped racic case supporting member 76 
Is guided by a pair of upper and lower guid rails 
77. 78 to be movable toPfwdSy and badcwardly 
and is at its end portion attached to the movable 
rack case 74. Rotation of a rack case drive motor 
79 is transferred through a reduction gear 80 to a 
timing belt 81 whose rotation results in moving the 
rack case supporting member 78 and further the 
movable rack case 74 forwardly and backwardly. 
Numeral 82 depicts a mounting device for connec- 
tion between the timing belt 81 and tiie rack case 
supporting memtjer 76. 

The above-mentioned sfide door 73. as shown 
in Figs. 11 and 12, Is oponably and dosably guid- 
ed along a pair of guide rails 85. 86 whose botii 
ends are supported tiircugh sfide fittings 84 by a 
frame 83 of tiie guard glass plate 4. On tiie upper 
side guide rail 85 are provided a drive sprocket 87, 
a driven sprocket 88 and a timing belt 89 rotated 
thereby, ttie timing belt 89 being coupled through a 
mounting devfce 90 to the. slide door 73. A door 
drive motor 91 for driving tiie timing belt 89 is 
provided on a motor bracket 93 pivc^ ttiroi^h a 
pivotal pin 92 on tiie box 5 body of tiie basic unit 1 
* and an output gear ttiereof is engaged witii an 
input gear 95 which is In coanAai relation to tfie 
drive sprocket 87. On tiie upper and lower edges 
of the slide door 73 are provided guide rollers 96 
which are guided by ttie guWe rails 85 and 86 to 
be rotationally moved and at tiie right end portion 
of tiie upper edge tiiereof Is provWed a cam fol- 
tower 97. This cam follower 97 is rotationally 
moved witti it being kept to come into contact wrtti 
a cam plate 98 fixedly secured to tiie back surface 
of tiie guard glass plate 4. This cam plato 98 Is 
fornied to have a configuration as shown in Rg. 11 
so tiiat tfie surface of ttie slide door 73 and ttie 
surface of tiie guard glass plato 4 are on the same 
plane when tiie slide door 73 is in tiie clo^ state 
and tiie slide door 73 is encased at ttie back 
surface of ttie guard glass plate 4-when ttie siide 
door 73 is in ttie opening state. That is, when ttie 
slide door 73 is moved in tiie right direction to be 
opened, ttie slide door 73 is introduced to ttie back 



^de by means of ttie action of ttie cam plate 98 
and tills causes tfie upper and tower guide rails 85 
and 88 to be moved backwardly and furttier causes 
ttie motor bracket 93 to be rotated backwardly. 

5 The entire guard glass plate 4 can be 
rotationally opened fonfvardly about an axis P 
shown in Fig. 12 and at tfiis time ttie output gear 
94 and tiie input gear 95 are released from tiie 
engagement state. The door drive motor 91 is 

10 apprtJpriately placed in ttie basic unit box 5 so tiiat 
ttie guanj glass plate 4 can be smootiily opened 
and closed. 

Each rack 99 of ttie cassette storage portions 
13 and 20 of ttie fixing type cassette storage canse 
IS 6 and tfie rotatable type cassette storage cases 
16a and leb is conslnjcted as shown in Rg. 13. 
The rack 99 Is composed of a bottom plate 100, 
botti side plates 101. lOl. and a back plate 102 
which are integrally made of a syntiietic re^i tiie 
20 front side and upper side being opened. As shown 
In Rg. 14. tiie racks 99 are pled up so as to form 
ttie rack cases 21 and 19 and tiie bottom plates 
100 tiiereof act as partitions among ttie cassette 
storage portions 13 and 20. The front side open- 
2S ings of tiie racks 99 function as tiie cassette en- 
trance and exit ports 14 and 28 of tiie respective 
cassette storage portions 13 and 20. At tiie front 
end portion of each of tiie bottom plates 100 is 
provided a notch 103 for surely performing chuck- 
30 ing operations of tiie cassettes 12 by tiie manipula- 
tors 31a. 31b and 31c and a person finger. On ttie 
inside surfaces of tiie side plates 101 and 101 are 
provided positioning leaf springs 104 and 104. in 
addition, a protruded strip 105 is formed integrally 
35 forwardly and backwanily on a portion of each of 
ttie bottom plates 100 whfoh is positioned at a little 
to tiie left ade from ttie center ttiereof. 

The Internal space of each of tiie racks 99. i.e.. 
ttie space of each of ttie cassette storage prtions 
40 13, 20. as shown in Rgs. 13 and 14, has a size 
suitable to encase a regular-sized cassette 12R 
(12). This cassette 12R, as shown In Rgs. 15 and 
17, has at tiie front surface 68 ttie bar code 69 and 
has at Ixjtti side surfaces notches 106. 106 to be 
43 engaged witii tiie positioning leaf springs 104, 104 
and furttier has on ite bottom surface a guide 
channel to be engaged wHh ttie protruded strip 
105. Thus, ttie regular-sized cassette 12R, as 
shown in I=ig. 17. is restricted in tiie left and right 
50 movements wtth ttie side plates 101. 101 and tiie 
piotruded strip 105 and positioned in tiie fon^ 
and backward directions by means of ttie position- 
ing leaf springs 104, 104. resulting in location 
tiiereof In tiie cassette storage portions 13, 20, At 
55 ttiis time, ttie front surface 68 of ttie regular-^zed 
cassette 12R is at ttie substantially same position 
as ttie front end surf^ of ttie rack 99 and tilts 
position Is ttie cassette storage reference position. 
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Here, the positioning leaf springs 104, 104 function 
to prevent the cassette 12R fron) dropping down 
and the protruded stip 105 acts as means for 
preventing the cassette 12R from Ijeing In reverse 
Inserted into the cassette storage portion 13 or 20 5 
by means of engagement with the guide channel 

107 (as well as in a small-sized cassette which will 
be described hereinafter). 

It is also possible to encase small-sized cas- 
settes 12S (12) in the cassette storage portions 13. io 
20. This cassette 12S. as shown In Figs. 16 and 
18. has indication of a tDar code 69 at the front 
surface 88 and has at the left side surfece a notch 

108 to be engaged with the positioning leaf spring 

104 and has on the bottom surface a guide channel 75 

109 to be engaged with the protruded strip 105. 
Therefore, the small-sized cassette 128, as shown 
in Rg. 18, is restricted in the left and right move- 
ments by means of the left side plate 101 and 
protruded strip 105 of the rack 99 and positioned In 20 
the forwanj and backward directkms by means of 

the positioning leaf spring 104 so as to be encased 
inthe cassette storage portion 13 or 20 with an 
excessive space being remained. The notch 108 is 
fonmed at the same posHton as the regular-sized 2s 
cassette 12R and hence the front surface of the 
small-sized cassette 128 is positioned to be the 
cassette storage reference position similariy. 

As described above, both si^ cassettes 12R 
and 128. as shown In Fig. 19. are respectively so 
stored In the cassette storage portions 13, 20 with 
the left side and front side thereof with respect to 
the cassette storage portions 13. 20 being set as 
reference positions L and F and therefore the bar 
codes 69 of regular-and small-sized cassettes 12H. ^ 
128 are at the same position. On the other hand, 
when encased to cassette insertion portions 109 of 
the VTR set 7, as shown in Rg. 19. the left sides 
and rear sides of the cassettes 12R and 128 are 
set to reference positions 1 and r. 4o 

Rg. 20 is a control block diagram of an auto- 
matic video tape cassette exchanging system. In 
an operation station 110 are inputted the data base, 
program, edit program, time difference broadcast- 
ing program and so on which are indicated on its 46 
display portion. The data is printed out by means 
of printer 111 and a bar code label and so on are 
produced by a label printer 112 and the operation 
station 110 is coupled through a networic to opera- 
tion stations 110a, 11 Ob of remote places. TTie so 
operation station 110 supplies and receives signals 
to and from a sequence controller 113. The se- 
quence controller 113. for sequential control, is 
coupled to an image switching device (switcher) 
1 15. a character generator 1 1 6. the video decks 7a ss 
to 7e the VTR set 7 and robot controller 8a en- 
cased in the controller box 8. 

The robot controller 8a, as shown in Fig. 21. 



has a memory board 125. a motor contoi board 
1 17. an I/O board 1 18. a communicatk^n board 119, 
a key comroi board 120 and a CUP board 122. 
coupled thropugh a bus 121 thereto. To the key 
control boanj 120 is coupled an operating panel 
123 and to the communication board 119 is coup^ 
led the bar code reader 67. 

The rotxjt controfier 8a is coupled through the 
motor confrol board 117 and the 1/0 Isoaid 118 to 
motor (fivers 124. a VRT status di^iay 126, an 
operation panel 127 and a nrwnual operatkm box 
128 SO as to control them and rsceive signals 
therefrom. The motor drivers 124 control rotations 
of the following motors: 

1} main robot drive rruTtor 36 for X-direction 
movement and positioning of main robot 9; 

2) main robot rise and fail drive motor 51 for 
Y-drectlon movement and positioning of main ro- 
bot 9: 

3) subrobot drive motor 43 for X-dtrsction 
movement and posMoning of subrobot 17; 

4) subrobot rise and fall drive motor 51c for 
Y-direction movement and posittoning of subrobot 
17: 

5) case drive motor I 27a for rotation and 
posiitonlng of rotational angle e of rotatable type 
cassette storage case 16d of first additton unit 2; 

6) case drive motor 11 27b for rotation and 
positioning of rotational angle 0 of rotalat)le type 
cassette storage case 16b of second adcHtion ur^ 
3: 

7) chuck base drive motor 55 for advance 
movement and positioning ofmanipulators 31a, 31b 
and 31c; 

8) chuck opening and closing drive motor 61 
for opening and closing nwvement of maiipulators 
31a. 31b and 31c; 

9) rack case drive motor 79 for forward and 
b^kward movement (of movable rack case 74) In 
cassette changing portion 72: and 

10) door drive motor 91 for operwig and 
ctosing movement of slide door 73 in front of 
cassette changing portion 72. 

Of these motors, the robot drive motors 36 and 
43, rise and fall drive motors 51 and 51c and case 
drive motors 27a and 27b respectively Inave en- 
coders 3Se. 43e, 5le. 5lf. 27e. 27f so as tD aiksw 
detection of the rotattonai posltksns thereof. Fur- 
thennore. position sensors of detecting the posi- 
tions of bodies driven by tiie motors otirer tiian tite 
door drive motor 91 are provided at predetermined 
positions. More spedflcally. ti^e X-dlrection position 
of ttie main robot 9 is detacted by means of 
position sensors 36p. 36q. ^r, SOs, 36t 36u and 
the Y-direction position ttiereof is detected by posi- 
tion sensors 51 p. 51 q. Sir. Similarly, tiie X-dlrec- 
tion position of the subrotxrt 17 Is dstsctad by 
means of position sensors 43p. 43q, 43r, 43s. 43t, 
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43u and the Y-direction position thereof is detected 
by position sensors 51s. 51t. 51u. Furthermoie, the 
e^iTBC&on positions of the dirst and second addi- 
tion units 2 and 3 are detected by means of 
position sensora 27p. 27q. 27r. 27s. 271 27u and 
position sensors 27V, 27w. 27x, 27y. 27z. 27n. In 
addition, tlie positions in the foiward and backward 
directions of the manipulators 31a, 31b. 31c are 
detected by means of position sensors 55p, 55q 
and the positions on the opening and closing 
movements thereof are detected by means of posi- 
tion sensors 61 p. 61q. respectiveiy. Furthennore. 
the Ibnivard and backward position of the movable 
rack case 74 is detectri by means of position 
sensora 79p, 79q, 79r. 79s. the opening and dos- 
ing movement of the slide door 74 is effected 
under control of the robot controller 8a, white the 
opening and closing is perfomied In response to 
manual operations of an open switch 91 p or a 
dose switch 91q. 

A desaiption will hereinbelow be made in 
terms of the normal automatic exchan^ oper- 
ations of the main robot 9 and the subrobot 17 
controlled by the above-mentioned control means. 

The main robot 9 nomnally reciprocates be- 
tween between the fixing type cassette storage 
case 6 and the VTR set 7 and perfonns the cas- 
sette exchanging works with the pair of upper and 
tower manipulators 31a and 3lb taking over a por- 
tion of the work. As illustrated in Rg. 22. in a first 
step ©. in onier to pick out a cassette 12. to be 
used subsequently, from a selected one of the 
cassette storage portions 13 of the fixing type 
cass^e storage case 6, the main robot 9 moves 
the X-Y directions so ^at the lower side manipula- 
tor 31b is positioned to face the cassette storage 
portion 13. The chuck anns S8 and 59 of the lower 
side manipulator 31b chuck and take out the next 
used cassette 12 in the cassette storage portion 13 
In accontence with a series of opaations. In a 
second step ®, the main robot 9 nwves in the X-Y 
directions to cause the cassette 12 to be trans- 
ferred to the VRT set 7. In a thinj step ®. as 
shown In (1) of Rg. 23. the main robot 9 is posi- 
tioned in the X-Y direc«ons so that the upper side 
manipulator 31a faces the cassette Insertion portion 
109 of a video deck (for example. 7a) for encasing 
the use-ended cassette 12. Thereafter, the chuck 
anns 58 and 59 of the upper side manipulator 3ia 
advance and are opened and closed to hoW the 
cassette 12 and go back so as to derive the 
cassette 12 from the cassette Insertion portion 109 
((2) and (3) of Rg. 23). 

In a fourth step ® . in order to insert into the 
video deck 7a the cassette 12 heW by the tower 
side manipulator 31b. the main robot 9 sfightly 
moves upwardly so that ttie manipulator 31b is 
positioned to be in the opposed roiatton to the 



cassette insertion portion 109 ((4) of Rg. 23). The 
chuck anns 58 and 59 of the lower side manipula- 
tor 31b advance and open after insertion of the 
cassette 12 into a predetermined position of the 

s cassette Insertion portion 109 and thai go back (- 
(5). (6) of Rg. 23). 

In a fifth step ® after the cassette exchange 
on the VTR set 7. the main robot 9 moves In X-Y 
directions in order to transfer the use-ended cas- 

70 sette 12 to a selarted cassette storage portion 13 
of the fixing type cassette storage case 6. In a sixth 
step ®. the main robot 9 is positioned in the X-Y 
directions so that the upper side manipulator 31a 
faces the selected cassette storage portion 13. The 

IS chuck anns 58 and 59 of the upper side manipula- 
tor 31a return the cassette 12 to the cassette 
storage portion 13 in accordance witii a series of 
operations and tiien go back to the original posl- 
fton. Thaeafler, the main robot 9 moves in the X-Y 

20 directions so as to return to the first step 1 state. 
Since it Is better that the moving distance of the 
main robot 9 from the sixth step 6 to the first step 
1 is as short as possible, in the sbcth step, the 
cassette storage portion 13 with a space to which 

25 the cassette 12 returns may be selected to be as 
close to the cassette storage portion 13 from which 
the cassette 12 is derived in the first step l as 
possible. 

As described above, the upper side manipuiar 

30 tor 31 a of the main robot 9 functions to take out the 
cassette 12 from the VTR set 7 and retoms it to 
the fixing type cassette storage case 6 and. on the 
other hand, the lower skie manipulator 31b func- 
tions to take out ttie cassette 12 from the fbdng 

$8 type cassette storage case 6 and to insert it into 
the VRT set 7. As a result the cassette exchanging 
work of the main robot 9 in ttie fixing type cassette 
storage case 6 and ttie VTR set 7 can be succes- 
sively effected, thereby resulting in shortening ttw 

40 cassette exchanging time. Here, it Is also possible 
ttiatthe functions of ttie upper side and lower ^de 
maniputators 31a and 31b are In reverse. 

The sufarofcjot 17 nomially reciprocates be- 
tween the rataiabie type cassette storage cases 

46 16a, leb and specific cassette storage porttons 
(which will hereinafter be refered to as intermediate 
stations) 13m, 13n of tiie fixing type cassette stor- 
age case 6 so as to perfomi the cassette exchang- 
ing operation. The intermediate stations, as shown 

so in Hg. 9. are provided at tiie left side of tfie fixing 
type cassette storage case 6. i.e., at a place clos- 
est to tiie rotatable type cass^ storage cases 
16a. 16b and comprises an •OITP intermediate 
station 13m and an "IN" intemnediate station 13n. 

56 The subrobot 17 has only the manipulator 31c and 
operates as shown ui tiie left skte of Fig. 24. In a 
first step a cassette 12 to be used next Is 
taken out from a selected cassette storage portion 
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20 of the ratatabia type cassette storage cases 
16a, 16b. At this time, until ttie subrobct 17 
reaches a predetermined position In the X-Y direc- 
tions, the ratatable type cassette storage cases 
16a« 16b rotated to a predetemnined position to 
detenmine the 8 position. In the first step 0'. as 
described above, the cassette 12 is piciced up from 
the cassette storage portion 20 which is deter- 
mined on the basis of the three coordinate data 
i.e.. X. Y, 0. Thereafter, in a second step (S)'. the 
cassette 12 Is carried toward the "OUT" intermedi- 
ate satation 13m. 

In a third step ®\ the cassette 12 is inserted 
into the "OUT" intemediate station 13m. and in a 
fouth step ®'. a cassette 12 is derived from the 
"IN" intennecfiate station I3n, and in a fifth step (§) 
the cassette 12 Is canried toward a selected 
cassette storage portion 20 of the rotatable type 
cassette storage cases 16a, I6b. in a sixth step (g) 
the cassette 12 is Inserted into the specific cas- 
sete storage portion 20 detenmlned In accordance 
with X. Y, and 0. 

The above-described operafion of the subrobct 
17 is effected only In the case that It Is required to 
insert the cassette 12 in the rotatable type cas- 
settes torage cases 16a, 16b Into the VTR set 7. In 
this case, as shown in tite right side of Rg. 24. the 
main robot 9 takes out the cassette 12, which Is 
canried to the "OUT" intermecfiate station 13m by 
means of the subrot)Ot 17, and sets it to the VTR 
set 7{®-*@ in Fig. 24) and pidc up the use-ended 
cassette 12 from the VTR set 7 and retums it to 
the "IN" intermediate station I3n (Q)— <g) in Rg. 
24). the cassette 12 backed to the "IN" intermedi- 
ate station 13n. as described above. Is taken out by 
the subrobct 17 and then brought back to the 
rotatable type cassette storage cases 16a. 1^. 

As described above, nonnally, the cassette ex- 
change between the rotatable cassette storage 
cases 16a, 16b and the VTR set 7. as shown In 
Rg. 24, is performed in accordance with a path of 
®'-®'-®'--®— ®^<3)-*® and a path of (3>— 

In case that the main robot 9 or the subrobct 
17 malfunctions, the cassette exchanging system 
of this embodiment is arranged such that one robot 
can compensate fbr the other robot This com- 
pensating function will be described hereinbelow. 

The failures of the main robot 9, for example, 
Includes faulty movement of the main robot 9 in 
the X-Y directions, feuity positioning of the main 
robot 9 in the X-Y directions, poor chuck function, 
faulty bar code reader 67 and so on vvhich may be 
deteeded by means of encoders 36e, 57e, pos^on 
sensors 36p, 51 p, 55p. 61 p, excessive cunrent de- 
tectors of the motors 36, 51 55. 61 and so on. the 
presence or at)sence of abnormality thereof being 
decided In the robot controller 8a. The failures of 



the subrobct 17 may Includes the stmllar cases 
and be similarly decided In the robot oontrofler 8a. 

When the control means has decided that the 
main robot Is not in the nonnal state (d^ted In 

5 Rg. 26). control is p^loimed such that the main 
robot 9 backs to the right side of the robot moving 
space 10 and the subrdbot 17 is set to be movable 
over the overall robot moving spaces 10, 10a and 
10b so that, as shown in Rg. 25. only the subrobct 

TO 17 perfbnms the c^eette exchange for the overall 
regions. More specffically, In a first step ®. the 
subrobot 17 takes out a use-ended cassets 12 from 
a selected cassette insertion portion 1(^ of the 
VTR set 7, and In a second step ® , this is 

70 tr an sfe r red to the selected empty cassette storage 
portion 13, 20 of all of the cassette storage cases 
6. 16a, 16b, and in a third step ® , the cassette is 
inserted into the cassette storage portion 13. 20 for 
returning. In a fourth step 0 , the subrobot 17 

so moves toward tire cassette storage portion 13. 20 
in which a cassette 12 to be used subsequently Is 
encased and takes out it Therafter. in a fifth step 
® , the subrobot 17 starts to move toward the 
cassette Insertion portion 109. and in a sixth step 

2S ® . tile cassette 12 Is inserted into ttie cidsette 
insertion portion 109, resulting in completion of a 
series of processes. . 

As described above, when tiie main robot 9 is 
In an abnomial state, only tiie subrobct 17 wkh tiie 

30 single manipulator 31c performs the overall cas- 
sette excttanging operation and tiiersfore the sub- 
robot 17 is required to go and return between the 
VTR set 7 and tfie cassette storage cases 6, 16a 
and 16b during a time period from tiie taking^ of 

36 tiie use^nded cassette 12 from the VTR set 7 to 
Insertion of the next used cas^tte 12 tiierelnto, 
resulting in taking a kmg time. However, tt^s sys- 
tem has an advantage in tfiat tiie cassette ex- 
change can be continued wfthout stopping ttie sye- 

40 tem imespective of abnomnallty of the main robot 9. 
When tiie control means has decided that the 
subrobot 17 Is not in the normal state, tiie suKmbot 
17 is retreatsd to the left end portion of tfie robot 
moving space 10b and the main robot 9 la set so 

45 as to be movable over the overallrobot moving 
spaces 10, 10a and 10b to perform ttie cassette 
exchange for all ttie regions. In ttiis case, while ttie 
main rotxTt 9 ba^caHy operates as well as In the 
case of Rg. 22, tiie movement range tiieneof re- 

so suits in covering the robot moving spacos 10a and 
10b of ttie first and second addition units 2 and 3. 
Thus, inespective of abnonmality of ttie subrobot 
17, ttie cassette exchange can be continued wftti- 
out stopping the system. 

56 In case ttiat one of ttie pair of ttie upper and 
lower manipulators 31a and 31b of ttie main robot 
9 malfunctions, ttie cassette exchange s/stem of 
ttiis embodiment can compensate ttierefbr. This 
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compensating function will be described hereln- 
below. The f^lures of the manipulators 31a and 
31b includes faulty chuck function, faulty detection 
of the bar code and so on, and more specifically 
the faulty chuck function being, for example, faulty 
forward and backward drive of the chuck base 64 
owing to failure of the chuck base drive motor 55 
or the like, faulty opening and closing drive of the 
chuc^ arms 58. 59 due to failure of ttie Chuck 
opening and closing drive motor 61, and so on. and 
the faulty detection of the bar code being, for 
example, bad attachment position of the bar code 
reader 67 and failure of parts thereof. These fail- 
ures can be detected by means of position sensors 
55p. 61 p and so on and the excessive current 
detection of the motors 55. 61 and the presence or 
absence thereof fs determined in the robot control- 
ler 8a. 

When the decision of the control means is that 
one manipulator ^ example, the upper side ma- 
nipulator) 31a is not in the nomial condition, the 
other manipulator (for example, the lower side ma- 
nipulator) 31b is controlled so as to perfonn the 
cassette exchanging operation by itself. Therefore, 
while the main robot 9 !8 nonnally controlled so as 
to perform the processes shown In Rg. 22, when 
resulting in the decision that the upper side ma- 
nipulator 31a malfunctions, the upper side manipu- 
lator 31a IS not used but only the lower side 
manipulator 31b Is used and the movement tocus 
of the main robot 9 is controlled so as to be 
coincident with that of the subrobot 17 of fig. 25 
(provided that the moving range of the main robot 
is basically limited to within the robot moving 
space 10 of the basic unit 1). 

Rg. 26 is a flow chart showing detailed control 
procedures for the compensating functkjns be- 
tween the main robot 9 and the subrobot 17 and 
the compensating functions between the manipula- 
tors 31a and 31b. In a step 1, a dedskjn is made in 
order to check whether the main robot 9 Is in the 
normal state or not and in a step 2, a decision is 
made regarding whether the cas^e exchange is 
required between the addition units 2. 3 and the 
VTR set 7. and in a step 3, a decision is made 
regarding whether the subnjbot 17 is in the nomtal 
state or not When resulting in the decisions that 
the main robot 9 and the subrobot 17 are in the 
nonnal states respectively and the the cassette 
exchange is required therebetween, a step 4 is 
executed to effect the above-metnioned cooperat- 
ive works of the both robots 9 and 17. On the other 
hand, the when the main robot Is in the nonnal 
condition but the cassette exchange for the addi- 
tion unite 2, 3 is not required or the subrobot 17 is 
not in ttie nonnal state, a step 5 is ex^ed so as 
to perform the previously desdrbed processes by 
only the main robot 9. 



In tiie step 1, in tite case that tite main robot 9 
is not in tine nomnal state, in steps 6. 7 and a ttie 
cause tiiereof is checked. When the upper side 
manipulator (upper chuck) 3ta and the lower side 

s manipulator (lower chuck) 31b are respectively in 
the nonnal states and when the X-Y movement of 
the main robot 9 is not in tiie nonnal condition, a 
step 9 is executed to check whettier tiie subrobot 
17 is in the nonnal condition. When it is in tiie 

TO nonnal state, a step 10 follows to perfonn tite 
above-mentioned processes by only tiie subrobot 
17. When in tiie step 9, ttie subrobot 17 is not tiie 
nonnal state or tiie main robot 9 malfunctions due 
to cause otiier than the causes checked in tiie 

75 steps 6, 7 and 8. a step 11 follows to stop tiie 
whole system. 

When, in tiie steps 6 and 7. one of ttie manipu- 
lators 3la and 31b Is deckied to be in tiie ab- 
normal stale and when. In a step 12, tiie cassette 

20 exchange on tfie addition unite 2, 3 is not required, 
a step 14 is executed to perform tiie cassette 
eocchange on the main robot 9 by only tiie otiier 
manipulator 31 a or 31b. When in tiie step 12 ttie 
cassetiEe exdiange on ttie addition unite 2. 3 is 

26 required and when in tiie step 13 tiie subrobot 17 
is in tiie nonnal state, in a step 15. tiie cooperative 
works of the main robot 9 and tiie subrobot 17 is 
effected using only tfie one manipulator 31a or 
31b. 

30 Rg. 27 is a flow chart of tiie cooperating opera- 
tion of ttie botti tiie robote on tiie above-metnioned 
step 4. Although tiie basic cooperative works of 
botii tiie robote 9. 17 has been already described 
witii reference to Rg. 24, an additional description 

35 will be made hereinbelow witii reference to tiie flow 
chart of ttie fig. 27. The main robot 9 operates In 
accordance witti steps 20 ttirough 29. The step 20 
Is executed to check tiie presence or absence of 
requirement of tiie cassette exchange. If not tiie 

40 main robot 9 moves to ttie standby position (step 
28) and waite tor ttie cassette exchange require- 
ment In response to ttie cassette exchange re- 
quirement, tfie step 21 is executed to check whetii- 
er the subrobot 17 has encased a cassette 12 into 

45 tiie "OUT" intermediate station 13m. In response to 
completion of tiie encasing ttiereof, tiie step 22 is 
executEKi so as to cause ttie cassette 12 to be 
taken out from ttie "OITT intermediate station 
13m. In tiie step 23, it is checked whettier a 

80 cassette 12 is present in a predetermined cassette 
Insertion portion 109 of ttie VTR set 7. If not, tiie 
step 29 Is executed such that the subrcibot 17 
inserte tiie cassette 12 tiiereinto, and tiie oper- 
ational flow returns immediately after ttie insertion. 

55 When In ttie step 23 ttie cassette 12 Is present in 
predetennined cassette insertion portion 109 of tiie 
VTR set 7, ttie steps 24 and 25 are executed so as 
to perfonn ttie cassette exchange for tiie VTR set 
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7. Subsequentty. the step 26 is executed to check 
whether the subrobot 17 has derived the cassette 
12 from the "IN** intermediate station 13n. in rer 
sponse to the deriving of the cassette 12, the step 
27 is executed so that the main robot 9 returns the 
cassette 12 to the "IN" intermediate station 13n 
and the operational flow returns to the inttiai step 
20. 

On the other hand, the subrobot 17 operates in 
accordance with steps 30 through 37. When in the 
step 30 Is made the decision that the cassette 
exchange is not required, controi jumps to the step 
34. if required, operations of the steps 31 to 33 are 
perfomied such that the cassette 12 is taicen out 
from the rotatable type cassette storage case 16a 
or 16b and transfenred and inserted to the "OUT" 
intennediate station 13m. The step 32 follows to 
check the operation of the main robot 9. In the step 
34, it is checked that the main robot 9 has returned 
the cassette 12 to the *1N" intermediate station 
I3n. If not the step 37 is executed such that the 
subrobot 17 moves to the standby position, and 
thereafter the operationai flow returns to the initial 
step 30. If the cassette 12 has been returned 
thereto, the steps 35 and 36 are executed such 
that the cassette 12 is derived fn^m the "IN" Inter- 
mediate station 13n and restored to the rotatable 
type cassette storage case I6a or 16b, and the 
operational flow then returns to the step 30. 

Fig. 28 is a flow chart showing the processes 
of the main robot 9 itself in the above-metnioned 
step 5. Although this has been already and tOr 
sicaily described with reference to Ftg. 22, an addi- 
tionai description will be made herelnbelow wHh 
reference to the flow chart of Rg. 28 (Rg. 22 
shows only the operation In the basic unit 1, but it 
is also appropriately for the overall regions). Of the 
steps of the flow chart of Rg. 28. the description of 
steps 40, 42. 43 and 44 described already with 
reference to Rg. 22 will be omitted for brevity, in a 
step 41. it is checked whether a cassette 12 is 
present in the predetermined cassette Insertion 
portton 109 of the VTR set 7. If absem. control 
goes to a step 45 in which the cassette 12 is 
inserted into the VTR set 7. and the operational 
flow returns immediately after the insertion thereof. 

Rg. 29 Is a flow chart showing the operatkNi of 
the subrobot 17 by itself in the above-mentioned 
step 10. Although the baste description has been 
already made with reference to Rg. 25. an addi- 
tional description witl be made with reference to the . 
fU)w chart of the Rg. 29 (this is similar to the 
single-handed woric of the mdn robot 9 using one 
of the manipulators 31a and 31b in the above- 
described step 15). Of the steps of the fiow chart of . 
Rg. 29, the description of steps 51 through 54 
described with reference to Rg. 25 will be omitted 
for brevity. In a step 50. it Is ched^ that a 



cassette 12 is present in a predetermined cassette 
insertion portion 109 of the VTR set 7. If absent 
control jumps to the step 53 in which a cassette 12 
is taken out from the cassette storage case 16a, or 
6 16b. 

Subsequently, control of inserting and unload- 
ing the cassettB 12 into and from the VTR set 7 
l>y means of the manipulators 31a 31b and 31c 
v^d be described herelnbetow with reference to 
10 Rgs. 30 and 31. Snce, as described above, the 
regular-sized cassette 12R and the small-sized 
cassette 12S are repectively encased In the cas- 
sette insertion portion 109 of the VTR set 7 on the 
basis of the rear side reference r (Rg. 19), the front 
76 surface positions of the both cassettes 12R and 
128 are diffierent firom each other as shown In (R3) 
and (S4) of Rg. 30. and further It should be con^ 
ered that the the manners for preventing the inter- 
ference between a front wall 129 of the cassette 
20 Insertion portion 109 and the chuck arm claws 58a, 
59a are different from ^h other. (R1) to (R3) of 
Rg. 30 shows the procedure of Inserting the 
regular-sized cassette 12R Into the cassette Inser- 
tfon portion 109. That Is, the cassette 12R Is in- 
25 sorted up to the intennedtate positk)n with It being 
hekj by^ nrteans of the pair of upper and lower 
chuck arm claws 58a and 59a (the state of R1) and 
the chuck arm claws S8a and 59a are slightly 
opened at that position so as to release the cae- 
30 sette 12 from the holding (the state of R2) and then 
the cassette 12R is inserted up to the final position 
with it being puslned by means of protruded por- 
tions 58b. 59b of tlie chuck arm claws 58a. 59a 
(the state of R3). 
36 On the other hand. (31) to (S4) of Rg. 30 show 
tine procedure of inserting the small-sized cassette 
12S into the cassette insertion portion 109. That is. 
the cassette 12S Is inserted up to an intermediate 
position with It being held by the pair of upper and 
40 lower chuck amn claws 58a. 59a (the state of SI), 
and the chuck arm claws 56a, 59a are completely 
opened at that position so as to release the cas- 
sette 12S from the holding and goes back there- 
after (the state of S2). and the manipulators 31a, 
4S 31b, 31c are entireiy and slightly moved upwanjiy 
so that the lower chuck anm claw 59a fece the front 
surface of the cassette 12S (the state of S3), and 
then the cassette 12S lis pushed by an end portion 
of the lower chuck anm claw 59a so as to reach the 
50 final position (the state of S4). 

(R1) and (R2) of Rg. 31 show the steps of 
taking out the nagular-dzed cassette 12R from ttw 
cassette insertion portion 109. In this ca^. the 
cassette 12R is introduced to a predetermined po- 
55 sitlon by the VTR set 7 and may be taken out 
therefrom with It being held by the pair of upper 
and lower chudc arm daws 58a. 59a. 

(81) through (S4) of Rg. 31 show the steps of 
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taking out the small-sized cassette 12S from the 
cassette Insertion portion 109. The cassette 12S is 
Initially introduced to a predetenmined position by 
me VTR set 7 and thw held by means of the pair 
of upper and lower chuck ami claws 58a, 59a. In 
the case of the small-sized cassette 12S. the pro- 
jecting amount thereof with respect to the front wall 
129 cannot be great and hence the cassette 12S is 
shallowly held by means of chuck arm claws 58a. 
59a, resulting in difficulty being encountered to 
transfer the cassette 12S to the other position (ttie 
state of SI). Therefbre. after the cassette 12S is 
taken out slightly by the chuck ann claws 58a. S9a. 
the cassette 12S Is once released and then held 
again ttiereby so that the deptti of holding be- 
comes deep (the states of S2 and S3), and there- 
after ttie cassette 12S Is completely taken out from 
ttte cassette insertion portfon 109 (the state of S4). 

Alttiough the inserting and discharging opera- 
tton of the cassette 12 Into and from the cassette 
storage cases 6. 16a. 16b by means of the manipu- 
lators 31a, 31b. 31c is varied in accordance with 
the cassette 12 being ttie regular-sized cassette 
12R or being the small-sized cassette 12S (see 
Rg 19) ttne basic operations ttierefbr are the same 
as 'ttte case of Rg. 3D (R1) to (R3) and Rg. 31 
(R1) to (R2). 

The cassette changing portion 72 of the fixing 
type cassette storage case 6 can go and back 
during ttie operadon of the main robot 9 and the 
sRde door 73 is openable and closable in associ- 
ation therewith. 

Rg. 32 is a flow chart showing control of the 
cassette changing portion and ttie slide door in the 
normal state (on cooperative movements of both 
the robote). In a step 60. it is checked whettier or 
not ttie open switch 91 p is turned on. and in steps 
61 and 6a tt Is checked whettier or not ttie main 
robot 9 Is in ttie interference region (moving locus 
portion of ttie changing portion 72, i.e.. front space 
tiieieof) or whettier it reaches the region within a 
predetermined time period (for example. 3 min-. 
utes). and in a step 63, H Is checked whetiier the 
subrobot 17 is in ttie interference region. In order 
to take out an unnecessary cassette 12 from ttie 
cassette changing portion 72 and supply a new 
cassette 12. when tfie open swHch 91p is turned 
on. In ttie case ttiat the main robot 9 is not in the 
interference region and it is not expected ttiat it 
reactras ttiere and ttie subrobot 17 Is not in ttie 
int^rence region, a step 65 is executed so as to 
suWract a sefety time from ttie remaining time until 
ttie main robot 9 subsequentiy reaches tiie interfer- 
ence region which ttie resuttant time is set to a 
timer, and a series of processes of steps 65 to 68 
are executed ttiereafter. That Is, ttie movable rack 
case 74 of ttie cassette changing portion 72, as 
^wwn In Rg. 10, advances from a backing position 



B to an Intermediate position M (step 88). At tiiis 
intennedlate position an end portion of the movable 
rack case 74 comes into close to tiie back surface 
of ttie slide door 73. Thereafter, tiie sfide door 73 is 

6 opened (step 67). In response to complete opening 
of the slide door 73. tiie movable rack case 74 
furttier advances to reach an advance position F so 
ttiat a portion ttiereof is projected to ttie outside of 
ttie bask: unit box 5 (step 68). resulting in safety 

10 and easy exchange of ttie cassette 12 wltti person 
handling. 

Irrespective of turning-on of the open switeh 
91 p. when tfie main robot 9 Is in tfie Interference 
region and is expected to reach tiier© witiiln a 
J5 predetemiined time period, a time-comsumption is 
effected until tiie state Is varied (steps 61 and 82). 
Furtiiemiore. when ttie subrobot 17 is in tiis inter- 
ference region, it is moved back to tiie outside of 
ttie interference region (steps 63 and 64). In a 
20 subsequent step 69, a decision Is made in terms of 
whetehr ttie close swttch 91 q is turned on. If not. a 
step 70 is executed to dieck whetiier ttie timer is 
counted up and. if not completed, followed by ttie 
step 69. When in ttie step 65 tiie timer set time Is 
25 elapsed and tiie counting Is tennlnated, control 
goes to steps 71 and 72 to set a second timer and 
generate an alarm to demand tiie tuming-on of tiie 
close switch 91q Ot is also possible to use ttie first- 
mentioned tnner as tfie second timer). When in a 
30 Step 73 a decision is made in temis of ttie second 
timer being not counted completely, a step 74 is 
executed to again check whetiier or not tiie close 
switch 91q is tomed on. If not, control rettims to 
tiie step 73. When tiw close switch 91q Is not 
35 turned on inespective of a predetermined time 
period (for example 20 seconds) being elapsed 
after ttie second timer is set tiie step 73 is ex- 
ecuted to detemnine ttie fact tiiat tiie second timer 
is completed and a step 76 Is executed to urgently 
40 stop ttie robots. On ttie otiier hand, when tiie close 
switch 91q is tomed on until tiie second timer is 
counted completely, a step 75 is executed to sttsp 
ttie alami. foltowed by a step 77. When in ttie 
steps 69 or 74 ttie close switeh 91q is timed on. in 
45 ttie step 77. ttie movable rack case 74 initially 
moves back from tiie advance position F to the 
intemiediate position M, and in a step 78 ttie sflde 
door is closed. In response to tiie complete closing 
thereof, a step 79 Is executed such ttiat tiie mov 
so able rack case 74 moves back from tiie intermedi- 
ate position M to ttie back position R, resulting in 
returdng to the Initial state. 

The bar-code reader 67. on ttie initialization of 
ttie system and ttie like, reads ttie bar codes of ttie 
55 cassettes 12 stored in ttie cassette storage portions 
13, 20 of all of ttie cassette storage cases 6, 16a 
and 16b and supplies ttie infbnnation thereof 
ttirough ttie robot controller 8a to ttie operating 



14 



27 



0288 165 



28 



station 110, the Information being stored therein. 
Furthermore, the bar-code reader 67. on taidng-out 
of the cassette 12. checks whether the cassette 12 
is identicaJ with one with content instructed by the 
operating station 110. The bar code reader 67 Is 
attached to the chuck base 54 and movable to- 
gether with the chuck arms 58 and 59. whiie the 
reading is performed with it advancing a predeter- 
mined distance so that the distance to the bar code 
69 becomes constant Since the regular-sized cas- 
sette 12R and the small-sized cassette 126 are 
according to the front side reference F as shown in 
Rg. 19, it is possible to accurately and easily 
perform the reading of the bar code 69 by the bar 
code reader 67. 

Fig. 33 shows a stats that the automatic cas- 
sette exchange is effected using only the basic unit 
1. In this case, each of the first and second timing 
belts 38 and 40 has a length close to the width of 
the basic unit 1 and driven sprockets 130 and 131 
therefbr are respecthfeiy supported by bearings 
132 and 133. 

In the embodiment, although it is required that 
the first and second timing belts 38 and 40 are 
changed in accordance with the change between 
tho case that only the basic unit 1 is used and the 
case that the addition units 2, 3 are connected 
thereto, the other parts can be used as it is. If the 
main robot 9 and the subrobot 17 are respectively 
arranged so as to move in the X directions by 
means of self-advancing motors attached to the 
body portions 29. the echange of the timing belts is 
not necessary, resulting in easier connection ttiere- 
of. 

Altfiough in ttie main robot 9 ahs the pair of 
upper and k>wer manipulators 31a and 31b and the 
subrobot 17 has tiie single manipulator 31c it is 
also appropriate ttiat botii the robots respectively 
have pair of manipulators or have single manipula- 
tors. 

Furthennore, attiiough in ttie embodiment tiie 
intermediate stations for delivery between tiie main 
robot 9 and ttie subrobot 17 are determined to be 
specific cassette storage p(»1ions 13m. 13n of tiie 
cassette changing portion 74, tiie present invention 
is not limited to this and it is also appropriate that 
ttiey are at tiie otiier specific places or at un- 
specific places. 

It should be understood that the foregoing re- 
lates to only a preferred embodinoent of tiie 
present invention, and that it is intended to cover 
all changes and modifications , of the embodiments 
of tiie invention herein used for the purposes of tiie 
dlsdosura, which do not constitute departures from 
tiie spirit and scope of tiie invention. 



Claims 

1. A cassette SNchanglng system for exchang- 
ing a cassette to be loaded to information 

5 recording/reproducing means, comprising: 

basic unit means Including a housing and a 
fixing type cassette storage case having a number 
of cassette encasing portions for encasing a num- 
ber of cassette and plac^ in said ba^ unit 

10 housing, said Infbnnation recording^repnxjucing 
means being placed in said basic unit housing so 
as to be arranged in line witii saki fbdng type 
cassette storage case to form a robot moving 
space at the front side portion of said basic unit 

IS housing, each of said numt)er of cassette encasing 
portions having an entrance and exit port for said 
cassette which Is positioned to face said robot 
moving space formed at tfie front side portion 
thereof; 

20 robot means movably provided In saki robot 

moving space of sakj ba^ unit means so as to 
peridnn cassette exchanging operation between 
sakj information recordlngA^producing means and 
saM fixing type cassette storage case; and 

26 control means for controlling saki robot means, 
wherein s^d baste unit means Is anroiged so 
as to be s^ctively and detachabiy oxjpl^ to 
addition unit mean$ having a housing and at least 
one rotatabte type cassette storage case placed in 

50 said addition unit housing so as to form a second 
robot moving space at tiie front stele portion of said 
addition unit housing to establish a communication 
with said first-mentioned robot moving space of 
said t>a8ic unit means wher^ sakI robot means is 

35 movable between saki first and second robot mov- 
ing spaces to allow the cassette exchange between 
said information recordingAeprodudng means and 
said fixing type cassette storage case or said rotat- 
able type cassette storage case when saki adefitton 

40 unit means is coupled to said basic ur^ means. 

2 A cassette exchanging system as claimed in 
claim 1 , wherein said control means is placed in a 
space fomned at the back of said fixing type cas- 
sette storage case* 

46 3. A cassette exchanging system as claimed in 
claim 1 or 2, wherein a predetermined portion of 
said fixing type cassette storage case is imd for 
the cassette exchange t)etween said Information 
recording/reproducing means and said rotatabie 

so type cassette storage case of saki addition unit 
means, a predetermined cassette in one cassette 
encasing portion of said rotatabte type cassette 
storage ca^ being once transferred to said cas- 
sette encasing portion of said predetermined por- 

55 tion of said fixing type cassette storage case and 
then transfened to said infomnation 
recording^produdng means, and said predeter- 
mined cassette being transferred to said cassette 
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encasing porton of said predetermined portion 
thereof after derived frem 8*1 infonnatlon 
recording/reproducing apparatus and then trans- 
ferred so as to return to said cassette encasing 
portion of said lotatable type cassette storage 

CBSQ* 

4. A cassette exchanging system as claimed in 
daum 1. 2 or 3, wherein said first and second robot 
moving spaces of said basic unft means and addi- 
tion unit means have respectively guide rails for 
guiding said robot means which are placed on 
bottom surfaces of said basic unit housing and 
addition unit housing and which are coupled to 
each ottier when said addition unit means is coup- 
led to said basic unit means so ttiat said robot 
means is movable between said first and second 
robot moving spaces along said guide rails tiiereof. 

5, A cassette exchanging syst^ for perform- 
ing exchange of cassettes to be loaded to infomna- ' 
tion recordfrig/reprodudng means, comprising: 

housing means in which said information 
recording/reproducing means are to be placed; 

cassette storage means placed in said housing 
means so tiiat it is an^nged to be in line witti said 
information recording/repnDducing means so as to 
iom a robot moving space at tiie front side portion 
of tiie housing means; 

first robot means provided in said robot 
moving space so as to perfwm tiie cassette ex- 
change between said infomiation 
recording/reprodudng means and a first cassette 
encasing portion of said cassetie storage means 
which is doser to said tnfomtafion 
recording/reprodudng menas; and 

second robot means provided in said robot 
moving space so as to perfann tiie cassette ex- 
change between said infonnation 
recording/reprodudng means and a second cas- 
sette encasing portion of said cassette storage 
means which Is placed away from said infonnation 
recording/reproducing means as compared witii 
said first cassette encasing portion tifiereof. 

6. A cassette exchanging system as claimed in 
daim S. wherein said first and second robot means 
are movable wfth ttiey being guided atong a com- 
mon guide rail provided in said housing means. 

7. A cassette exchanging system for perform- 
ing ew*ange of cassettes to be loaded to informa- 
tion recordlngAP^rodudng means, comprising: 

housing means in which said infonnation 
recording/reprodudng means are to be placed; 

cassette storage means having a plurality of 
cassette encasing portions and being placed In 
said housing means so tiiat it is arranged in line 
witii said information recording/reprodudng means 
so as to form a robot moving space at tfie firont 
side portion of tire housing means; 

robot means comprising a main robot and a 



subrobot wfhlch are provided In saW robot moving 
space of said housing means so as to perform the 
cassette exchange between said infonnation 
recortfing/reprodudng menas and said cassette 

5 storage means; 

checking means for checking whetiier said 
main robot is in the normal condition; and 

control means coupled to said robot means 
and said checking means tor. when said main robot 

10 Is In tfie nornial condition, controlling said main 
robot to perform ttie cassette exchange between 
said infonnation reconJing/ireprodudng means and 
a first cassette encasing portion of said cassette 
storage means whksh is doser to said Infonnation 

IS reconding/reprodudng means and controlling said 
subrobot to effect tiie cassette exchange between 
a second cassette encasing portion of said cas- 
sette storage means, which is away from said 
Information recording/reprodudng means as com- 

20 pared w'rth said first cassette encasing portion, and 
a predetermined cassette encasing portion of s^d 
cassette storage means and for, when said mdn 
robot is not in tiie normal condition, controlOng said 
subrobot so as to perform ttie cassette exchange 

25 between said information reconilng/reprodudng 
means and tine overall cassette storage means. 

8. A cassette exchanging system as claimed in 
dalm'7, wherein sakl main robot and saW subrobot 
are movable wfth ttiey being guided atong a com- 

30 men guide rail provided in said housing means. 

9. A cassette exchanging system for perform- 
ing exchange of cassettes to be loaded to infonna- 
tion recording/ireprodudng means, comprising: 

housing means In which said information 
35 recording/reproducing means are to be placed; 

cassette storage means having a plurality of 
cassette encasing portions and being placed in 
said housing means so tiiat it is anranged in line 
witii said Infonnatton recording/reprodudng means 
40 so as to fonn a robot moving space at tiie front 
side portion of tiie housing means; 

robot means comprising a main robot and a 
subrobot which are provided in saki robot moving 
space of said housing means so as to perfonm the 
45 cassette exchange between said infonnation 
recording/reproducing menas and said cassette 
storage means; 

checking means for checking whettier said 
subrobot is in ttie nonnal condition; and 
50 control - means coupled to said robot means 

and said checking means for. when said subrobot 
is In tiie nonnal condition. controlHng said main 
robot to perfonn ttie cassette exchange between 
sakj infonnation reconjing/reprodudng means and 
95 a first cassette encasing portion of sai d cas sette 
storage means which is doser to said infonnation 
recording/reprodudng means and controlling said 
subrobot to effect ttie cassette exchange between 
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a predetermined cassette encasing portion of said 
cassette storage means and a second cassette 
encasing portion of said cassette -storage means 
wtiich is away from said information 
recording/lreproducing means as compared witti 
said first cassette encasing portion and for. when 
said subrobot is not in the normal condition, con- 
trolling said main robot so as to perform the cas- 
sette exchange between said information 
recording/reproducing means and the overall cas- 
sette storage means. 

10. A cassette exchanging system as claimed 
in datm 9, wherein said main robot and said sut)- 
robot are movabie with they being guided along a 
common guide rail provided In said housing 
means. 

11 . A cassette exchanging system for perfonn- 
ing cassette exchange between information 
recording/reproducing means and a cassette stor- 
age means having a plurality of cassette encasing 
portions for encasing piurailties of first and second 
cassettes different in dimension, said first cassette 
being greater in dimension that said second cas* 
sette and each of said cassette encasing portions 
being fomned so as to accommodate both said first 
and second cassettes, comprising: 

robot means movably placed at a robot 
moving space formed so that said robot means 
faces said infonmation recording/reproducing 
means and said plurality of cassette encasing por- 
tions of said cassette storage means, said robot 
means having at least one manipulator for holding 
said cassette and means for reading data indicated 
at the front surface of each of said cassettes; and 

control means coupled to said robot means for 
reading the size infomnation of said cassette and 
for. when said second smalhslzed cassette is en- 
cased in said cassette encasing portion of said 
cassette storage means by .means of said robot 
means, controlling said manipulator so that said 
second small-sized cassette is encased therein to 
cause its front surface to be coincident with that of 
said first large-sized cassette when encased and 
for. when said second small-sized cassette is in- 
serted into a portion of said infonrnation 
recording/reproducing means by means of said ro- 
bot means, controlling said manipulator so tiiat said 
second small-sb^ed cassette is inserted thereinto to 
cause its rear surface to be coincident with that of 
said first large-sized casse^tte when Inserted. 

12. A cassette exchanging system as claimed 
in claim 11, wherein each of said cassette encasing 
portions of said cassette storage means has posi- 
tioning means tor positioning said second small- 
sbced cas^tte so that tiie front surface tiiereof is 
coincient with ttiat of said first large-sized cassette 
when encased. 



13. A cassette excfianging system for perfomn- 
Ing exchange of cassettes betwe^ infnmation 
recordlng/kreprodudng means and cassette storage 
means having a pturaJtty of cassette encasing por- 
5 tions for encasing a plurality of cassette, compris- 
ing: 

robot means having a pair of manipulators tor 
holding said cassette to allow In^rtion and removal 
into and from ' said Information 

10 recording/reproducing menas and said cassette 
storage means, said pair of manipulators being 
Independent to each other; 

checking means tor checking whettier said pair 
of manipulators are in thie normal conditions; and 

fs control means coupled to said robot me»i8 

and said checking means fbr. when sato pafar of 
manipulators are is In tile normal condition, corrtrol- 
ilng said main robot so that one of said pair of 
manipulators pertonms one of tiie Insertion aid 

20 removal of said cassette Into and from said in- 
formation recorcHng/re producing means and said 
cassette storage n^esis .and the other performs the 
remainder operatton and tor. when one of said pair 
of manipulators is not In the normal condHlon, 

25 controlling said nnain n^ so as to perform all of 
the cassette exchange tsetween said Information 
recording/reproducing means and tiie cassette stor- 
age means by means of the other manipulator 
which is in tite normal condition. 

30 14. A cassette exchanging system as claimed 
in claim 13. wherein each of said pair of manipula- 
tors is anranged to have a pafar of chuck anns which 
holds said cassette witii said maitipulator facing an 
entrance and exit port of said cassette encasing 

35 portion. 

15. A cassette excfianglr^ system as darned 
In claim 13 or 14, wherein said pairs of mar^ia- 
tors are arranged so tiiat one Is above anotiter and 
each of said pair of manipulators having means for 

40 reading information indicated on said cassette 
when it is in oppossed relation to said cassette. 
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